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Background:  Automatic quantitative coronary atherosclerotic plaque analysis of coronary CT angiography (QCT) has been emerged as a 
feasible and efficient method for comprehensive evaluation of coronary artery disease (CAD). However, the performance of QCT by plaque 
subtype has not been well evaluated. We investigated whether the performance of automatic QCT, semi-automatic QCT intervened by non-
expert (non-expert QCT), or expert (expert QCT) could be differed by plaque subtype compared with intravascular ultrasound (IVUS).
methods:  We evaluated 150 segments from 142 patients who underwent both coronary computed tomography angiography (CCTA) and 
invasive coronary angiography (ICA) with IVUS less than 60 days apart. Plaque volume (PV), which was defined as vessel volume minus 
lumen volume, was measured by IVUS and QCT. Two independent readers [expert (level III-experienced reader) and non-expert (5 year 
experienced CT technician)] performed QCT analysis, and automatic QCT was applied in a blinded manner respectively.
results:  On overall 150 segments, most common plaque subtypes were mixed plaque (51%), followed by non-calcified (31%) and 
calcified (18%). The mean lesion length was 22.42 ± 9.41mm. For calcified plaque, there were no significant differences in the mean of PV 
compared automatic or expert QCT with IVUS, however, not in non-expert with overestimation [Mean ± SD = 23.5 ± 55.50 (p=0.028)]. The 
correlation coefficient (R) of automatic, expert, and non-expert were 0.90, 0.83, and 0.96, respectively. For mixed and non-calcified plaque, 
automatic QCT showed all underestimation of PV [Mixed = 24.51 ± 5.72 (p<0.001); Non-calcified = 27.93 ± 48.17 (p<0.001)] on the other 
hand expert and non-expert showed no significant differences in the mean of PV compared with IVUS. The correlation coefficient (R) of 
automatic, expert, and non-expert were 0.82, 0.72, and 0.95 for mixed; 0.77, 0.77, and 0.95 for non-calcified plaque.
conclusion:  Automatic QCT showed excellent performance in calcified plaque analysis compared to non-expert however, suboptimal 
performance in mixed or non-calcified plaque analysis.
